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(54) Vertebral endplate preparation instrument 

(57) A surgical bone preparation instrument that is 
effective to prepare the surface of adjacent bone struc- 
tures, and more particularly to remove a predetermined 
portion of bone from the vertebral endplates of adjacent 
vertebral bodies (58,60), is provided. In general, the sur- 
gical bone preparation instrument includes a housing 
member ( 1 2) having an inner lumen (1 4) formed therein, 
and an elongate member (16) rotatably disposable with- 



in the housing member. The housing member can in- 
clude a distraction member (24) adapted to be disposed 
between adjacent bone structures, and optionally a ro- 
tation limiting element (82), and/or a stop member (80). 
In use, the elongate member is rotated with respect to 
the housing, thereby causing a cutting element (22) 
which is attached to the elongate member (1b) to pen- 
etrate and remove bone from the adjacent bone struc- 
tures. 
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Description 

FIELD OF THE INVENTION 

[0001] The present Invention relates to Instruments 
and methods for preparing adjacent bone structures, 
and more particularly, to instruments and methods for 
preparing adjacent vertebral endplates prior to a spinal 
fusion procedure. 

BACKGROUND OF THE INVENTION 

[0002] Advancing age, as well as injuries, can lead to 
changes in the various bones, discs, joints and liga- 
ments of the body. In particular, these changes can man- 
ifest themselves in the form of damage or degeneration 
of an intervertebral disc, the result of which is mild to 
severe chronic back pain. Intervertebral discs serve as 
"shock" absorbers for the spinal column, absorbing 
pressure delivered to the spinal column. Additionally, 
they maintain the proper anatomical separation be- 
tween two adjacent vertebra. This separation is neces- 
sary for allowing both the afferent and efferent nerves 
to exit and enter, respectively, the spinal column. 
[0003] Treatment for a diseased or damaged disc can 
involve the removal of the affected disc and subsequent 
fusion of the opposing vertebra to one another. Spinal 
fusion consists of fusing the adjacent vertebrae through 
the disc space (the space previously occupied by the 
spinal disc interposed between the adjacent vertebral 
bodies). Typically, a fusion cage and/or bone graft is 
placed into the disc space to position the vertebrae apart 
so as to create more space for the nerves, to restore the 
angular relationship between the adjacent vertebrae to 
be fused, and to provide for material that can participate 
in and promote the fusion process. 
[0004] In general, the ability to achieve bone fusion 
appears to be related to certain factors, such as the 
quality and quantity of bone graft material present, the 
surface area available for the fusion to occur over, and 
the stability of the construct being fused. The fusion 
cage and/or bone graft should, for example, occupy a 
significant portion of the disc space to provide a large 
surface area over which fusion can occur, and should 
contour the vertebral endplates adjacent the disc space 
to provide stability and further promote fusion. The fu- 
sion cage and/or bone graft used for the purpose of in- 
terbody fusion, however, can not always be shaped to 
precisely fit the complex contours of the vertebral end- 
plates adjacent the disc space. Accordingly, rather than 
shaping the fusion cage to contour the disc space, pro- 
cedures have been developed for removing at least a 
portion of the outermost layer of the vertebral endplates. 
This is effective to cause bleeding to occur, and thereby 
to encourage the fusion and invoke the healing process 
of the bone. 

[0005] Since the vertebral endplates are generally 
quite strong, it is desirable to preserve this structure 



even while removing portions of the bone. | n the past, 
anterior interbody fusion would be performed by remov- 
ing at least a portion of the intervertebral disc and then 
utilizing hand held instruments including, for example, 
s osteotomes, chisels, curettes, rongeurs, and burrs to 
scrape and shape the vertebral endplates and vertebral 
bone stock. Such operations would be performed gen- 
erally by working on one vertebra at a time, independent 
of the position of the adjacent vertebra. 
10 [0006] Endplate preparation procedures can present 
the surgeon with several challenges. For example, the 
vertebral endplates should be prepared to match the im- 
plant to provide the greatest possible interface congruity 
between the endplates and the implant, as well as pro- 
fs vide for the optimal contact surface, enhanced fusion 
area, and enhanced graft and construct stability. In order 
to achieve this, the amount of bone removed must be to 
a specified depth and width. Excess removal or pene- 
tration of the vertebral endplate can result in a weaken- 
20 jng of the structural integrity of the vertebrae, thereby 
potentially causing the vertebral bodies to collapse 
around the fusion implant. Conversely, where an insuf- 
ficient amount of bone is removed, blood flow may be 
very limited thereby hindering fusion of the implant to 
2s the vertebrae. This could potentially result in misalign^ 
ment of the implant due to shifting. 
[0007] Accordingly, there is a need for instruments 
and methods for the safe and effective preparation of 
adjacent vertebral endplates prior to a spinal fusion pro- 
30 cedure. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides a surgical bone 

35 preparation instrument useful during interbody fusion 
procedures, and methods of use thereof. The surgical 
bone preparation instrument is effective to remove a de- 
sired portion of bone from adjacent bone structures, 
such as vertebral endplates, to allow a sufficient amount 

40 of blood to flow to the implant, while maintaining the 
structural integrity of the vertebrae. 
[0009] In general, the surgical bone preparation in- 
strument includes a housing or sleeve member having 
an inner lumen or bore formed between a proximal end 

45 and a distal end. At least one distractor member pro- 
trudes distally from the distal end of the housing member 
and is adapted to be disposed between adjacent bone 
structures. The instrument further includes an elongate 
member, or rotatable cutting member, having a proximal 

so end and a distal end. The proximal end of the elongate 
member can include a gripping surface, such as a han- 
dle, and the distal end of the elongate member includes 
a cutting element. The elongate member is adapted to 
be at least partially disposed within the inner lumen of 

55 the housing, such that the cutting element is positioned 
proximate to the distractor member. In use, the elongate 
member is rotated with respect to the housing, thereby 
causing the cutting element to penetrate and remove 
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bone from the adjacent bone structures. 
[0010] In one embodiment, the cutting member in- 
cludes first and second opposed blade members effec- 
tive to remove a portion of a surface of a bone structure 
upon rotation of the elongate member. The blade mem- 5 
bers are longitudinally oriented and include distal and 
proximal ends with a cutting surface extending therebe- 
tween. The cutting surface of each blade member can 
include first and second opposed leading edges which 
are effective to remove a portion of bone upon rotation n> 
of the elongate member in both a first direction and a 
second, opposite direction. The size, shape, and posi- 
tion of the blade members can be adapted to remove a 
specific region and amount of bone from the vertebral 
endplates. For example, the first blade member can be is 
disposed distal of the second blade member to remove 
diametrically opposed regions of bone from the end- 
plates. 

[001 1 ] In another embodiment, the instrument can in- 
clude a rotation limiting element which defines a cutting 20 
path for the cutting member. The rotation limiting ele- 
ment can be formed from a slot disposed in the housing 
and extending over a portion of a circumference of the 
housing. An engaging element, such as a pin member, 
can be disposed on the rotatable cutting member such 25 
that the pin member is adapted to be disposed within 
the slot in the housing. In use, the shape of the slot de- 
fines a cutting path extending over a portion of the cir- 
cumference of the sleeve member. For example, where 
the slot extends over 90° of the circumference of the 30 
housing, the elongate member can be rotated 90° in a 
first direction, and 90° in a second, opposite direction 
thereby causing the first blade member to remove bone 
from a first vertebral endplate, and the second blade 
member to remove bone from a second, adjacent ver- 35 
tebral endplate. 

[0012] In yet another embodiment, the housing com- 
ponent can include a stop member effective to prevent 
the housing from entering a space between adjacent 
bone structures. By way of non-limiting example, the 40 
stop member can be formed from a flange or shoulder 
that extends radially outward from the housing and is 
oriented substantially perpendicular to a longitudinal ax- 
is of the instrument. 

[0013] In order to prepare adjacent bone structures, *s 
and more specifically the endplates of adjacent verte- 
bral bodies, the distractor of the surgical bone prepara- 
tion instrument is inserted between the bone structures 
to separate the adjacent vertebrae. The elongate mem- 
ber is then rotated, thereby causing the cutting element so 
to remove a portion of bone from the endplate of each 
vertebra. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

[0014] The invention will be more fully understood 
from the following detailed description taken in conjunc- 
tion with the accompanying drawings, in which: 



FIG. 1 is side view of a surgical bone preparation 
instrument having a housing and an elongate mem- 
ber according to one embodiment of the present in- 
vention; 

FIG. 2 is a side perspective view of the housing 
member shown in FIG. 1; 

FIG. 3 is a front perspective view of the housing 
member shown in FIG. 1; 

FIG . 4 is a cross-sectional view of the housing mem- 
ber shown in FIG. 7 taken across plane P-P; 

FIG. 5 is a side perspective view of the elongate 
member shown in FIG. 1 having a cutting element 
formed on the distal end; 

FIG . 6 is a side exploded view of the cutting element 
shown in FIG. 2; 

FIG. 7 is an exploded view of a portion of the cutting 
element shown in FIG. 2; 

FIG. 8 is an illustration of two adjacent vertebral 
endplates having removed portions of bone; 

FIG. 9 is an illustration of the vertebral endplates 
shown in FIG. 5 positioned adjacent one another; 

FIG. 1 0 is a side view illustration of the surgical bone 
preparation instrument shown in FIG. 1 positioned 
between adjacent vertebral structures; and 

FIG. 11 is an anterior or posterior illustration of the 
surgical bone preparation instrument shown in FIG. 
1 having first and second blade members penetrat- 
ing adjacent vertebral bodies. 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] The present invention provides a surgical bone 
preparation instrument that is effective to prepare the 
surface of adjacent bone structures, and more particu- 
larly to remove a predetermined portion of bone from 
the vertebral endplates of adjacent vertebral bodies to 
expose the nucleus of the vertebral body. The removed 
portion of the endplates allows a sufficient amount of 
blood to flow therethrough and into an implant subse- 
quently positioned between the adjacent vertebrae, 
thereby enhancing bone growth and facilitating more 
rapid and secure fusion of the implant with the adjacent 
vertebrae. 

[0016] Referring to FIG. 1, the bone preparation in- 
strument 1 0 according to the present invention generally 
includes two components: a housing component 12 
having an inner lumen 14 (FIG. 2) formed. therein, and 
an elongate member 16 at least partially and rotatably 
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disposed within the inner iumen 14 of the housing 12. 
The housing 12 can optionally Include at least one dis- 
tractor member 24 adapted to be disposed between ad- 
jacent bone structures, and the elongate member 16 
can include at least one cutting element 22 positioned 
between the distractor member 24 and effective to re- 
move portions of adjacent bone structures. 
[0017] The housing component 12, which is adapted 
to receive a portion of the elongate member 1 6, is shown 
in more detail in FIG. 2, and includes a proximal end 70, 
a distal end 72, and an innerlumen 14 or bore extending 
therebetween. The housing component 12 can have a 
variety of shapes, but is preferably cylindrical in shape 
and has an outer diameter oD h , inner diameter iD h (FIG. 
4), and length L h , The outer diameter oD h> inner diam- 
eter iD h , and length L h can vary, but preferably the outer 
diameter oD h is between about 6 mm and 16 mm, the 
inner diameter ID h Is between about 3 mm and 8 mm, 
and the length L h is between about 20 mm and 60 mm. 
The housing component 12 can optionally include a dis- 
tractor member 74 protruding distally from the distal end 
72, a stop member 80 formed on the distal end 72, and/ 
or a cutting template 82 for limiting the rotation of the 
elongate member 16. 

[001 8] The distractor member 74 is effective to sepa- 
rate and position adjacent bone structures, and can be 
mated to or formed integrally with the housing compo- 
nent 12. The distractor member 74 can have a variety 
of shapes and sizes. In one embodiment, as shown in 
FIGS. 2 and 3, the distractor member 74 includes first 
and second opposed members 74A, 74B adapted to be 
disposed between adjacent bone structures, e.g. verte- 
bral bodies. Each opposed member 74A, 74B includes 
a leading, distal end 76A, 76B and a proximal end 78A, 
78B mated the stop member 80 and/or housing compo- 
nent 12. The leading, distal ends 76A, 76B can be sub- 
stantially bullet-shaped to facilitate insertion of the dis- 
tractor member 74 between two adjacent vertebral bod- 
ies. The opposed members 74A, 74B can optionally be 
curved inward along the length to contour the circum- 
ferential shape of the housing component 12. 
[0019] The opposed members 74A, 74B can have a 
variety of shapes and sizes, and can be adapted to sep- 
arate adjacent vertebrae by a predetermined distance. 
While the shape and size of the opposed members 74A, 
74B can vary, preferably, the distal end 76B of each op- 
posed member 74A, 74B has a height H 1 that is less a 
height H 2 of the proximal end 78A, 78B, thereby forming 
a distal taper. The height H 1f H 2 of the opposed mem- 
bers 74A, 74B can be adjusted based on the intended 
use, e.g. the size of the space between the adjacent ver- 
tebrae, but preferably width H 1 is between about 3 mm 
and 12 mm, and more preferably is about 5 mm, and 
width H 2 is between about 5 mm and 9 mm, and more 
preferably is about 8 mm. The length of each opposed 
member 74A, 74B will also vary depending on the in- 
tended use, however, the length L 0 is preferably be- 
tween about 33 mm and 63 mm. In use, the distal taper 



of the opposed members 74A, 74B is effective to sepa- 
rate the adjacent vertebrae as the instrument 1 0 is in- 
serted into the vertebral disc space. 
[0020] The stop member 80 can be disposed between 
5 or formed around the opposed members 74A, 74B and 
the housing component 12, and is effective to limit pen- 
etration of the housing component 12 between the ad- 
jacent vertebral bodies. While the stop member 80 can 
have a variety of shapes, in one embodiment shown in 

10 FIG. 3 the stop member is formed from a flange member 
that is oriented substantially perpendicular to the longi- 
tudinal axis L of the elongate member 16 and extends 
radially outward from the distal end 72 of the housing 
component 12. The stop member 80 can have any 

is shape, including rectangular, square or circular, and can 
extend around the entire circumference of the housing 
component 12 or can be mated to or formed integrally 
with particular portions of the housing component 12. 
As shown in FIG. 3, the stop member 80 can include a 

20 concave distal surface 84 and a convex proximal sur- 
face 86 (not shown) for conforming to the anterior or 
posterior side of the vertebral bodies. While FIGS. 2 and 
3 illustrate one particular embodiment of a stop member 
80, a person having ordinary skill in the art will appreci- 

25 ate that a variety of different stop members 80 can be 
used to prevent penetration of the housing component 
12 into the vertebral space. By way of non-limiting ex- 
ample, the housing component 12 can include one or 
more surface protrusions (e.g., spike members, not 

30 shown) extending outward from the distal end 72 and 
adapted to penetrate the posterior or anterior surface of 
the vertebral body(s). The surface protrusions are also 
effective to prevent rotation of the housing component 
12 with respect to the elongate member 16. 

35 [0021] FIG. 4 illustrates another embodiment of hous- 
ing component 1 2 having a cutting template 82 effective 
to limit rotation of the elongate member 16. The cutting 
template 82 is in theform of a circumferential slotformed 
in the housing component 1 2 and extending over a por- 

40 tion of the circumference of the housing component 12. 
The size and shape of the slot defines a cutting path for 
the cutting element 22 of the elongate member 1 6. Pref- 
erably, the cutting path X extends between about 80° 
and 120° around the circumference of the sleeve mem- 

45 ber, and more preferably extends over 90° (FIG. 4) of 
the circumference of the sleeve member. 
[0022] In order to limit rotation of the elongate mem- 
ber 16, an engaging member 88 adapted to extend into 
the slot 82 can be mated to or formed in the elongate 

50 member 16. The engaging member 88, shown in FIG. 
4, can be, for example, a pin or similar type of structure 
protruding from the elongate member 16, preferably in 
a direction perpendicular to a longitudinal axis L of the 
instrument 1 0. The engaging member 88 can be remov- 

55 ably attached to the elongate member 16 to allow for 
removal and replacement of the elongate member 16 
from the housing component 12. This will allow the sur- 
geon to select from a variety of different housing com- 
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ponents 12 having different sized distractors24, and dif- 
ferent elongate members 1 6 having different sized cut- 
ting elements 22. The position of the engaging member 
88 along the longitudinal axis L of the elongate member 
1 6 can be adjusted depending on the desired position s 
of the cutting element 22 with respect to the distractor 
member 24. Referring back to FIG. 1 , in one embodi- 
ment the engaging member 88 is positioned to cause 
the distal end 20 of the elongate member 16 to extend 
from the distal end 72 of the housing component 12. 10 
[0023] While the present invention describes a pin 
and slot-type arrangement, a person having ordinary 
skill in the art will appreciate that a variety of different 
rotation limiting elements can be used, such as, for ex- 
ample, atongue and groove joint, a dovetail connection, is 
or similar type of arrangement. 

[0024] The elongate member 16, shown in FIG. 5, is 
adapted to be at least partially disposed within the inner 
lumen of the housing component 12. As shown, the 
elongate member can have a generally cylindrical 20 
shape and includes a proximal end 18 and a distal end 
20. The body of the elongate member 1 6 is preferably 
rigid and extends along a longitudinal axis L. The diam- 
eter D e of the elongate member 1 6 can vary along the 
length L e of the elongate member 16, but is preferably 25 
adapted to fit within the inner lumen of the housing such 
that the elongate member 16 can be rotated along the 
longitudinal axis L In a preferred embodiment, the elon- 
gate member has a diameter D e between about 3 mm 
and 8 mm, and has a length between about 100 mm so 
and 200 mm. A person having ordinary skill in the art 
will appreciate that the elongate member 16 can have 
a variety of shapes and sizes. 

[0025] The proximal end 1 8 of the elongate member 
1 6 can include a gripping surface 28 or handle for grasp- 35 
ing and rotating the elongate member 16. In one em- 
bodiment, the gripping surface 28 can be a knurled sur- 
face to facilitate manual rotation of the elongate mem- 
ber. Alternatively, or in addition, the gripping surface 28 
can be adapted to mate with a driver device effective to 40 
rotate the elongate member. A person having ordinary 
skill in the art will readily appreciate that the handle can 
have a variety of shapes and sizes, and devices known 
in the art for rotating the elongate member can be mated 
to or disposed within the handle. 45 
[0026] The distal end 20 of the elongate member 16 
includes a cutting element 22 which is effective to re- 
move portions of adjacent bone structures, such as ad- 
jacent vertebrae. The cutting element 22 can include 
first and second blade members 30, 32 mated to or so 
formed integrally with the elongate member 16. The 
shape, size, and position of each blade member 30, 32 
can be adapted based on the intended use. 
[0027] As shown in FIGS. 5 and 6, the blade members 
30, 32 are generally rectangular in shape and include a 55 
distal end 34, 36, a proximal end 38, 40, and a cutting 
surface 42, 44 that extends between the proximal and 
distal ends. The cutting surface 42, 44 of each blade 



^rienta tion 

member 30, 32 can be shaped to match the 10 is 

of the vertebral endplate on which the in strum ^ urfaC es 
intended to be used. For example, the cutting s jrreg _ 
42, 44 can be convex or concave, or can h& ve . e nd- 
ular shape adapted to match specific verted 
plates. g each 

[0028] In the embodiment illustrated in P |Q * h that a 
cutting surface 42, 44 is angularly oriented sU 42i 44 is 
proximal portion 50, 52 of the cutting surfed , jn ai axis 
disposed at a greater distance from the Ion 9 itu ^ &c e 42, 
L than a distal portion 54, 56 of the cutting s . u en t ver- 
44. This is particularly useful for preparing a^j^ j n al col- 
tebrae located along the lower portion of th© s ^ greater 
umn since the vertebral bodies are disposed a * . e rnbod- 

angle with respect to one another. In a prefer"^ f an an- 

« - - ■ — «ed 0 



iment, each cutting surface 42, 44 is dispos . 
gle A from the longitudinal axis L between ^ e em ~ 

5°, and preferably at an angle A of about ^' tn an 



. 1° and 



bodiment shown in FIG. 6 is adapted for 



ordinary 



anterior-surgical approach. A person ha^' n ^ |C al ap- 
skill in the art will appreciate that other sLJ ^ a ndan- 
proaches can be used, and therefore the sh^P 0 rdingly. 
gle of the cutting surfaces can be adapted r0 ach is 

For example, where a posterior-surgical ^^^e can ^ e 
used, the distal portion of each cutting surf ^^.paiaxis 
disposed at a greater distance from the lo n £3 i ^V J c& . 
than the proximal portion of each cutting s u x ^e rnem- 
[0029] The cutting surface 42, 44 of eac^ & Q ^ e upon 
ber 30, 32 can also be adapted to remo\/^ ^ direction, 
rotation of the elongate member in both a f ! r&x t0 fig. 7, 
and in a second, opposite direction. Referri & ^ ace 42 
blade member 30 is shown having a dist^ 1 ^6. 48,The 
with first and second opposed leading edg^^ cj'i stal sur " 
leading edges 46, 48 extend outward from tin & ^ effective 
face 42 to form a substantially sharpened ^ral end- 

to penetrate and remove a portion of the \f^ ir ^^ $ in both 
plate upon rotation of the elongate memt* 0 *^ ^ction. 
a first direction and in a second, opposite ^ * Jl^ can also 
[0030] The size of each blade member 3 O * 32 is dis- 
vary, but preferably each blade member '^tper 1 6 at 

posed radially outward from the elongate rT" 1 ^^ ^ extends 

u ^of each 
\rie amount 
a distance 
^ mm, and 
jnal length 
can also 
each 



a predetermined distance D b (FIG. 6), y*rt~* 
from the elongate member 16 to the dist^ 1 
44. The distance D b can vary along a len^T*:*" 
distal surface 42, 44 and is determinative 
of bone to be removed from each endplate - - * 
D b is preferably between about 1 mm an ^ ,j 
more preferably is about 2 mm. The longi't"-* , 
Lb and width W b of the blade members 30 » r abty, 
vary depending on the intended use. Px&f^^ about 2 
cutting surface 42, 44 has a width W b betr^^ ^3 mm. The 
mm and 4 mm, and more preferably aboi- 1 '*"' v ary based 
length of the blade members 30, 32 W» 1 * spared, but 
on the size of the vertebral endplate to be %^ *^ and more 
is preferably between about 2 mm and 6 rr"""" """"^dinary skill 
preferably about 5 mm. A person having *^ -> width W b , 
in the art will appreciate that the length I — '•f? 3 predeter- 
and distance D b can be adapted to remov^^ 
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18. The surgical bone preparation instrument of claim 
16, wherein the rotatable cutting member has a 
body portion with proximal and distal ends and a 
longitudinal axis extending therebetween, and 
wherein the at least one cutting element comprises 
first and second blade members extending radially 
outward from the distal end of the body portion. 

19. The surgical bone preparation instrument of claim 
18, wherein the distractor is adapted to be disposed 
between adjacent bone structures, and the first and 
second blade members are adapted to remove a 
portion of the adjacent bone structures upon rota- 
tion of the elongate member in a first direction and 
in a second, opposite direction. 

20. The surgical bone preparation instrument of claim 
18, wherein the first blade member is opposed to 
and offset with respect to the second blade member. 

21. The surgical bone preparation instrument of claim 
20, wherein the first and second blade members 
each include at least one cutting surface angularly 
oriented such that a proximal portion of the cutting 
surface is disposed a greater distance from the lon- 
gitudinal axis than a distal portion of the cutting sur- 
face. 



27. The surgical bone preparation instrunr* ^3 nt 
16, wherein the housing component is s ubi 
cylindrical and includes a rotation limit" rncj 
defining a cutting path for the at least on 
5 element. 



10 



28. The surgical bone preparation instrurr" 1 ^^"^ 
27, wherein the rotation limiting elern^ 1 ^ 1 " 1 -. °* 
a circumferential slot formed in the ho u 1 0 
tending over a portion of a circumf^ 1 ^^^ 0 * 
housing. 



29. The surgical bone preparation instrum 
28, wherein the rotatable cutting mem * 
15 a pin member disposed on the rot&t* 

member and extending radially there"*" r "~ < - > 
member adapted to be disposed wit h I 
ferential slot in the housing. 

20 30. The surgical bone preparation instn- 11 
one of claims 1 to 29, for use in surcj^ 1 



25 




22. The surgical bone preparation instrument of claim 

21 , wherein the at least one cutting surface of the 30 
first and second blade members are disposed radi- 
ally outward from the body portion of the rotatable 
cutting member at a distance of between about 
1mm and 5 mm. 

35 

23. The surgical bone preparation instrument of claim 

22, wherein the at least one cutting surface of the 
first and second blade members are disposed radi- 
ally outward from the body portion of the rotatable 
cutting member at a distance of 2 mm. 40 

24. The surgical bone preparation instrument of claim 
16, wherein the distractor comprises first and sec- 
ond opposed members each having a proximal end 
and a distal end, the proximal end being mated to 45 
the housing component and the distal end being 
substantially bullet-shaped. 

25. The surgical bone preparation instrument of claim 

16, wherein the instrument is adapted to be dis- so 
posed between adjacent bone structures, and 
wherein the distal end of the housing includes a 
shoulder for preventing the housing from penetrat- 
ing a space between the adjacent bone structures. 

55 

26. The surgical bone preparation instrument of claim 
25, wherein the adjacent bone structures are verte- 
brae. 
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ponents 1 2 having different sized distractons 24, and dif- 
ferent elongate members 16 having different sized cut- 
ting elements 22. The position of the engaging member 
88 along the longitudinal axis L of the elongate member 
16 can be adjusted depending on the desired position 5 
of the cutting element 22 with respect to the distractor 
member 24. Referring back to FIG. 1 , in one embodi- 
ment the engaging member 88 is positioned to cause 
the distal end 20 of the elongate member 1 6 to extend 
from the distal end 72 of the housing component 12. 10 
[0023] While the present invention describes a pin 
and slot-type arrangement, a person having ordinary 
skill in the art will appreciate that a variety of different 
rotation limiting elements can be used, such as, for ex- 
ample, a tongue and groove joint, a dovetail connection, 15 
or similar type of arrangement. 

[0024] The elongate member 16, shown in FIG. 5, is 
adapted to be at least partially disposed within the Inner 
lumen of the housing component 12. As shown, the 
elongate member can have a generally cylindrical 20 
shape and includes a proximal end 18 and a distal end 
20. The body of the elongate member 16 is preferably 
rigid and extends along a longitudinal axis L. The diam- 
eter D e of the elongate member 16 can vary along the 
length L e of the elongate member 16, but is preferably 25 
adapted to fit within the inner lumen of the housing such 
that the elongate member 16 can be rotated along the 
longitudinal axis L In a preferred embodiment, the elon- 
gate member has a diameter D e between about 3 mm 
and 8 mm, and has a length between about 100 mm 30 
and 200 mm. A person having ordinary skill in the art 
will appreciate that the elongate member 16 can have 
a variety of shapes and sizes. 

[0025] The proximal end 18 of the elongate member 
16 can include a gripping surface 28 or handle for grasp- 35 
ing and rotating the elongate member 16. In one em- 
bodiment, the gripping surface 28 can be a knurled sur- 
face to facilitate manual rotation of the elongate mem- 
ber. Alternatively, or in addition, the gripping surface 28 
can be adapted to mate with a driver device effective to 40 
rotate the elongate member. A person having ordinary 
skill in the art will readily appreciate that the handle can 
have a variety of shapes and sizes, and devices known 
in the art for rotating the elongate member can be mated 
to or disposed within the handle. 45 
[0026] The distal end 20 of the elongate member 16 
includes a cutting eiement 22 which is effective to re- 
move portions of adjacent bone structures, such as ad- 
jacent vertebrae. The cutting element 22 can include 
first and second blade members 30, 32 mated to or so 
formed integrally with the elongate member 16. The 
shape, size, and position of each blade member 30, 32 
can be adapted based on the intended use. 
[0027] As shown in FIGS. 5 and 6, the blade members 
30, 32 are generally rectangular in shape and include a 55 
distal end 34, 36, a proximal end 38, 40, and a cutting 
surface 42, 44 that extends between the proximal and 
distal ends. The cutting surface 42, 44 of each blade 



member 30, 32 can be shaped to match the orientation 
of the vertebral endplate on which the instrument 10 is 
intended to be used. For example, the cutting surfaces 
42, 44 can be convex or concave, or can have an irreg- 
ular shape adapted to match specific vertebral end- 
plates. 

[0028] In the embodiment illustrated in FIG. 6, each 
cutting surface 42, 44 is angularly oriented such that a 
proximal portion 50, 52 of the cutting surface 42, 44 is 
disposed at a greater distance from the longitudinal axis 
L than a distal portion 54, 56 of the cutting surface 42, 
44. This is particularly useful for preparing adjacent ver- 
tebrae located along the lower portion of the spinal col- 
umn since the vertebral bodies are disposed at a greater 
angle with respect to one another. In a preferred embod- 
iment, each cutting surface 42, 44 is disposed at an an- 
gle A from the longitudinal axis L between about 1 0 and 
5°, and preferably at an angle A of about 3.5°. The em- 
bodiment shown in FIG. 6 is adapted for use with an 
anterior-surgical approach. A person having ordinary 
skill in the art will appreciate that other surgical ap- 
proaches can be used, and therefore the shape and an- 
gle of the cutting surfaces can be adapted accordingly. 
For example, where a posterior-surgical approach is 
used, the distal portion of each cutting surface can be 
disposed at a greater distance from the longitudinal axis 
than the proximal portion of each cutting surface. 
[0029] The cutting surface 42, 44 of each blade mem- 
ber 30, 32 can also be adapted to remove bone upon 
rotation of the elongate member in both a first direction, 
and in a second, opposite direction. Referring to FIG. 7, 
blade member 30 is shown having a distal surface 42 
with first and second opposed leading edges 46, 48. The 
leading edges 46, 48 extend outward from the distal sur- 
face 42 to form a substantially sharpened edge effective 
to penetrate and remove a portion of the vertebral end- 
plate upon rotation of the elongate member 16 in both 
a first direction and in a second, opposite direction. 
[0030] The size of each blade member 30, 32 can also 
vary, but preferably each blade member 30, 32 is dis- 
posed radially outward from the elongate member 1 6 at 
a predetermined distance D b (FIG. 6), which extends 
from the elongate member 16 to the distal surface 42, 
44. The distance D b can vary along a length L b of each 
distal surface 42, 44 and is determinative of the amount 
of bone to be removed from each endplate. The distance 
D b is preferably between about 1 mm and 5 mm, and 
more preferably is about 2 mm. The longitudinal length 
L b and width W b of the blade members 30, 32 can also 
vary depending on the intended use. Preferably, each 
cutting surface 42, 44 has a width W b between about 2 
mm and 4 mm, and more preferably about 3 mm. The 
length of the blade members 30, 32 will vary based 
on the size of the vertebral endplate to be prepared, but 
is preferably between about 2 mm and 6 mm, and more 
preferably about 5 mm. A person having ordinary skill 
in the art will appreciate that the length L^,, width W b , 
and distance D b can be adapted to removed a predeter- 
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mined amount of bone from each endplate. Preferably, 
the blade members 30, 32 are adapted to remove be- 
tween about 1 0% and 50% of bone from each endplate, 
and more preferably about 25% of bone from each end- 
plate. 5 
[0031] While the size and shape of the blade mem- 
bers 30, 32 is determinative of the amount of bone to be 
removed, the position of the blade members 30, 32 
along the longitudinal axis L of the elongate member 1 6, 
as well as the degree of rotation of the elongate member 10 
1 6, is determinative of the exact location of bone to be 
removed. For illustration purposes, superior and inferior 
endplates 58, 60 of adjacent vertebral bodies are shown 
in FIG. 8. Each endplate 58, 60 includes an anterior re- 
gion 62, 64 having first and second lateral halves 62A, is 
62B, 64A, 64B, and a posterior region 66, 68 having first 
and second lateral halves 66A, 66B, 68A, 68B, respec- 
tively. The blade members 30 s 32 can be adapted to re- 
move bone in one of more regions of each vertebral end- 
plate. 20 
[0032] By way of non-limiting example, the first blade 
member can be disposed distal of and offset from the 
second blade member 32 (FIG. 1) to remove diagonally 
opposed regions of bone from adjacent vertebral end- 
plates. Assuming an anterior surgical approach is used, 25 
where the first blade member 30 is disposed distally to 
the second blade member 32, the first blade member 30 
will remove a portion of bone from the posterior region 
68 of one of the superior or inferior endplates 58, 60, 
and the second blade member 32 will remove a portion 30 
of bone from the anterior region 62 of the opposed end- 
plate 58, 60. Thus, the removed portions of bone from 
the endplates of the vertebral bodies are diagonally op- 
posed. This is particularly important to maintain the 
structural integrity of the vertebrae. In a preferred em- 35 
bodiment, the distal end 36 of the second blade member 
32 is disposed proximal of the distal end 34 of the first 
blade member 30. As a result, the removed portions of 
bone from the endplates of the vertebral bodies are non- 
contacting or non-adjacent. 40 
[0033] By varying the degree of rotation, e.g. with the 
rotation limiting element or cutting template 82, the 
amount and region of bone removed from the anterior 
or posterior region of each endplate can further be ad- 
justed. For example, where the elongate member 16 is *s 
rotated 180° in a first direction, and then 180° in a sec- 
ond, opposite direction, the first blade member 30 will 
remove bone from only one of the two adjacent end- 
plates 58, 60, and the second blade member 32 will only 
remove bone from the opposed endplate. Alternatively, so 
where the elongate member 16 is rotated 360° in a first 
direction, the first and second blade members 30, 32 will 
remove bone from each endplate 58, 60. 
[0034] In a preferred embodiment, the elongate mem- 
ber 16 is rotated only 90° in a first direction, and 90° in 55 
a second, opposite direction. As a result, only a portion 
of bone from part of the anterior 62, 62 or posterior 66, 
68 region of each endplate 58, 60 is removed. As shown 
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in FIG. 8, the elongate member 16 is rotated to cause 
the first blade member 30 to remove a portion of bone 
from the second lateral half 68B of the posterior region 
68 of the inferior endplate 60, and the second blade 
member 32 to remove a portion of bone from the first 
lateral half 62A of the anterior region 62 of the superior 
endplate 58. 

[0035] The effect of rotating the elongate member 1 6 
only 90° in each of a first direction and a second, oppo- 
site direction is shown in FIG. 9, which illustrates a top 
view of the endplates 58, 60 disposed adjacent to one 
another. As shown, the portion of removed bone 62A 
from the superior endplate 58 is disposed diagonally 
across a quadrant from the portion of removed bone 68B 
from the inferior endplate 60. Only about 25% of bone 
from each endplate 58, 60 is removed. As a result, the 
annulus of the vertebrae is exposed to allow blood to 
flow therethrough, yet the structural integrity of each 
endplate 58, 60 is maintained. Furthermore, the weight 
bearing load of each endplate on the implant (not 
shown) is distributed across the surface area of the end- 
plates 58, 60, thereby reducing the risk of the vertebral 
bodies collapsing around the implant. 
[0036] In use, the surgical bone preparation instru- 
ment according to the present invention is effective for 
preparing adjacent bone structures, but is preferably 
used for preparing endplates of adjacent vertebral bod- 
ies. In general, once the disc between two adjacent ver- 
tebrae 58, 60 is removed, the instrument 10 is inserted 
between the vertebrae 58, 60, as shown in FIG. 1 0. The 
distractor member 24 is used to separate the vertebrae 
58, 60 and position the cutting element 22 between the 
vertebral endplates. The stop member 80 will abut the 
exterior surface 90 of the vertebrae 58, 60, thereby pre- 
venting over insertion of the instrument 10. Once fully 
inserted, the elongate member 16 is rotated to remove 
a portion of bone from each endplate 58, 60, as shown 
in FIG. 11. 

[0037] One of ordinary skill in the art will appreciate 
further features and advantages of the invention based 
on the above-described embodiments. Accordingly, the 
invention is not to be limited by what has been particu- 
larly shown and described, except as indicated by the 
appended claims. All publications and references cited 
herein are expressly incorporated herein by reference 
In their entirety. 



Claims 

1. A surgical bone preparation instrument, compris- 
ing: 

a sleeve member having a proximal end, a dis- 
tal end, and an inner lumen formed therein, the 
sleeve member having at least one distractor 
member protruding distally from the distal end 
and adapted to be disposed between adjacent 
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bone structures; and 

an elongate member at least partially rotatably 
disposed within the sleeve member, the elon- 
gate member having a proximal end and a dis- 
tal end with at least one cutting member dis- 5 
posed on a portion of the distal end. 

2. The surgical bone preparation instrument of claim 

1 , wherein the at least one cutting member compris- 
es opposed first and second blade members. 10 

3. The surgical bone preparation instrument of claim 

2, wherein the first and second blade members are 
each longitudinally oriented having a distal end and 

a proximal end with a cutting surface extending is 
therebetween, the distal end of the second blade 
member being disposed proximal of the distal end 
of the first blade member. 

4. The surgical bone preparation instrument of claim 20 

3, wherein the proximal end of the first blade mem- 
ber is disposed distal of the distal end of the second 
blade member. 

5. The surgical bone preparation instrument of claim 25 

2, wherein the first and second blade members are 
each longitudinally oriented having a distal end and 
a proximal end with a cutting surface extending 
therebetween, each cutting surface having first and 
second opposed leading edges adapted to remove 30 
a portion of a surface of a bone structure upon ro- 
tation of the elongate member in a first direction and 

a second, opposite direction. 

6. The surgical bone preparation instrument of claim 35 

3, wherein the first and second blade members of 
the elongate member extend beyond the distal end 
of the sleeve member and are disposed adjacent to 
the at least one distractor member. 

40 

7. The surgical bone preparation instrument of claim 
1 , wherein the proximal end of the elongate member 
includes a gripping element. 

8. The surgical bone preparation instrument of claim <*s 
7, wherein the gripping element Is a knurled sur- 
face. 

9. The surgical bone preparation instrument of claim 

1 , wherein the distal end of the sleeve member in- so 
eludes a stop member adapted to limit penetration 
of the instrument between adjacent bone struc- 
tures. 

10. The surgical bone preparation instrument of claim ss 
9, wherein the stop member comprises a flange 
member that is oriented substantially perpendicular 

to a longitudinal axis of the instrument, the flange 



member extending radially outward from the sleeve 
member. 

11. The surgical bone preparation instrument of claim 

10, wherein the at least one distractor member com- 
prises first and second opposed members that ex- 
tend distally from the stop member, the opposed 
members being adapted to be disposed between 
adjacent bone structures for separating the adja- 
cent bone structures by a predetermined distance. 

12. The surgical bone preparation instrument of claim 

1 1 , wherein the first and second opposed members 
each include a tapered distal end to facilitate inser- 
tion of the first and second opposed members be- 
tween adjacent bone structures. 

13. The surgical bone preparation instrument of claim 
1 , further comprising a cutting template having a cir- 
cumferential slot formed in the sleeve member and 
extending over a portion of a circumference of the 
sleeve member, and an engaging element extend- 
ing from the elongate member and into the circum- 
ferential slot in the sleeve member, the cutting tem- 
plate being effective to limit rotation of the elongate 
member. 

14. The surgical bone preparation instrument of claim 

1 3, wherein the slot defines a cutting path extending 
over a range of between about 80° and 120° around 
a portion of the circumference of the sleeve mem- 
ber. 

15. The surgical bone preparation instrument of claim 

14, wherein the cutting path extends over a range 
of about 90° around a portion of the circumference 
of the sleeve member. 

16. A surgical bone preparation instrument, compris- 
ing: 

a housing component having a proximal end 
and a distal end with a bore extending between 
the proximal and distal ends; 
a distractor protruding distally from the distal 
end of the housing component; and 
a rotatable cutting member, a portion of which 
is disposed within the bore of the housing com- 
ponent, the rotatable cutting element having a 
proximal handle portion and a distal cutting por- 
tion with at least one cutting element disposed 
thereon. 

17. The surgical bone preparation instrument of claim 
16, wherein a portion of the rotatable cutting mem- 
ber is removably and replaceably disposed within 
the bore of the housing component. 
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18. The surgical bone preparation instrument of claim 
16, wherein the rotatable cutting member has a 
body portion with proximal and distal ends and a 
longitudinal axis extending therebetween, and 
wherein the at least one cutting element comprises 5 
first and second blade members extending radially 
outward from the distal end of the body portion. 

19. The surgical bone preparation instrument of claim 

1 8, wherein the distractor is adapted to be disposed 10 
between adjacent bone structures, and the first and 
second blade members are adapted to remove a 
portion of the adjacent bone structures upon rota- 
tion of the elongate member in a first direction and 
in a second, opposite direction. 15 

20. The surgical bone preparation Instrument of claim 
18, wherein the first blade member Is opposed to 
and offset with respect to the second blade member. 

20 

21. The surgical bone preparation instrument of claim 

20, wherein the first and second blade members 
each include at least one cutting surface angularly 
oriented such that a proximal portion of the cutting 
surface is disposed a greater distance from the Ion- 25 
gitudinal axis than a distal portion of the cutting sur- 
face. 

22. The surgical bone preparation instrument of claim 

21 , wherein the at least one cutting surface of the 30 
first and second blade members are disposed radi- 
ally outward from the body portion of the rotatable 
cutting member at a distance of between about 

1 mm and 5 mm. 

35 

23. The surgical bone preparation instrument of claim 

22, wherein the at least one cutting surface of the 
first and second blade members are disposed radi- 
ally outward from the body portion of the rotatable 
cutting member at a distance of 2 mm. 40 

24. The surgical bone preparation instrument of claim 
16, wherein the distractor comprises first and sec- 
ond opposed members each having a proximal end 
and a distal end, the proximal end being mated to 45 
the housing component and the distal end being 
substantially bullet-shaped. 

25. The surgical bone preparation instrument of claim 

16, wherein the instrument is adapted to be dis- so 
posed between adjacent bone structures, and 
wherein the distal end of the housing includes a 
shoulder for preventing the housing from penetrat- 
ing a space between the adjacent bone structures. 

55 

26. The surgical bone preparation instrument of claim 
25, wherein the adjacent bone structures are verte- 
brae. 



27. The surgical bone preparation instrument of claim 
1 6, wherein the housing component is substantially 
cylindrical and includes a rotation limiting element 
defining a cutting path for the at least one cutting 
element. 

28. The surgical bone preparation instrument of claim 

27, wherein the rotation limiting element comprises 
a circumferential slot formed in the housing and ex- 
tending over a portion of a circumference of the 
housing. 

29. The surgical bone preparation instrument of claim 

28, wherein the rotatable cutting member includes 
a pin member disposed on the rotatable cutting 
member and extending radially therefrom, the pin 
member adapted to be disposed within the circum- 
ferential slot in the housing. 

30. The surgical bone preparation instrument of any 
one of claims 1 to 29, for use in surgery. 



8 



BNsnonin- <fp 



1 I 



EP 1 283 026 A2 




9 

BNSDOCID: <EP 1283026A2_I_> 



EP 1 283 026 A2 



P 




FIG. 2 




76B 

FIG. 3 



EP 1 283 026 A2 




FIG. 4 




FIG. 5 



BNSDOCID: <EP 1283028A2_I_> 



11 



EP 1 283 026 A2 




E P 1 283 026 A2 



SUPERIOR ENDPLATE 




66 H 



POSTERIOR 



INEER/OR ENDPLATE 



~\^66 68^ 




FIG. 8 



POSTER/OR 



68B 




BNSDOCID: <EP 1 283028A2_I_> 



13 



EP 1 283 026 A2 




14 

BNSDOCID: <EP 1 283026 A2 I > 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(88) Date of publication A3: 

17.09.2003 Bulletin 2003/38 



(11) EP 1 283 026 A3 

EUROPEAN PATENT APPLICATION 

(51) IntCI ?: A61B 17/16 



(43) Date of publication A2: 

12.02.2003 Bulletin 2003/07 

(21) Application number: 02255394.5 

(22) Date of filing: 01.08.2002 



(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


• Patel, Tushar Ch. 




IE IT LI LU MC NL PT SE SK TR 


Potomac, Maryland 20854 (US) 




Designated Extension States: 


• Cesarone, Morris D. 




AL LT LV MK RO SI 


Linwood, Massachusetts 01525 (US) 






• Souza, Carl G. 


(30) 


Priority: 02.08.2001 US 921055 


Dighton, Massachusetts 02715 (US) 


(71) 


Applicant: DePuy Aero Med, Inc. 


(74) Representative: Mercer, Christopher Paul et al 




Raynham, MA 02767-0350 (US) 


Carpmaefs & Ransford 






43, Bloomsbury Square 






London WC1A2RA (GB) 



(54) Vertebral endpiate preparation instrument 



(57) A surgical bone preparation instrument that is 
effective to prepare the surface of adjacent bone struc- 
tures, and more particularly to remove a predetermined 
portion of bone from the vertebral endplates of adjacent 
vertebral bodies (58,60), is provided. In general, the sur- 
gical bone preparation instrument includes a housing 
member (12) having an inner lumen (1 4) formed therein, 
and an elongate member (1 6) rotatably disposable with- 



in the housing member. The housing member can in- 
clude a distraction member (24) adapted to be disposed 
between adjacent bone structures, and optionally a ro- 
tation limiting element (82), and/or a stop member (80). 
In use, the elongate member is rotated with respect to 
the housing, thereby causing a cutting element (22) 
which is attached to the elongate member (1b) to pen- 
etrate and remove bone from the adjacent bone struc- 
tures. 
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